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j ourna l homepage: www.e lsev ie r.com/deve lopmenta lb io logySpecial IntroductionWe are pleased to present ﬁve timely reviews on mechanisms of
gene regulation that should be of interest to readers of Developmental
Biology. The ﬁve topics address different aspects of de novo
transcription, including the core promoter, cis-regulatory DNAs,
long-range interactions of regulatory DNAs and target genes, and
histone modiﬁcations and chromatin structure.
The core promoter is discussed by Jim Kadonaga. Long thought to
be a “passive” component of differential gene regulation, the author
reviews evidence that not all core promoters are equivalent in terms
of their responses to divergent cis-regulatory DNAs and sequence-
speciﬁc transcription factors. Mounting evidence suggests that the
core promoter can contribute to the speciﬁcity of differential gene
activity in development.
Julia Zeitlnger discusses the impact of the “genome revolution” on
our understanding of gene regulationmechanisms in animal embryos.
She reviews the methods currently available for the genome-wide
identiﬁcation of binding sites for deﬁned sequence-speciﬁc transcrip-
tion factor. It is now possible to identify all of the cis-regulatory DNAs
engaged in particular developmental processes.
There is emerging evidence that nucleosome positioning is critical
for distinguishing functional from nonfunction DNA binding sites.
Whole-genome assays appear to identify many more binding sites for
deﬁned transcription factors than authentic cis-regulatory DNAs.Why
do some binding clusters function as enhancers, while others
(perhapsmost) do not? One possibility is that nucleosome positioning
sequence motifs play a role in distinguishing “nonsense” clusters of
DNA binding sites and authentic enhancers. Oliver Rando reviews
current progress in the identiﬁcation and prediction of nucleosome
binding motifs.0012-1606/$ – see front matter © 2010 Elsevier Inc. All rights reserved.
doi:10.1016/j.ydbio.2010.01.012One of the remarkable features of metazoan development is action
at a distance, namely, the ability of critical cis-regulatory DNAs to
work over long distances to inﬂuence the expression of a remote gene.
There are critical examples where key developmental control genes
are regulated by remote enhancers, which are sometimes located
within neighboring loci. Mark Groudine reviews our current under-
standing of long-range interactions, a distinctive feature of metazoan
development.
While sequence-speciﬁc DNA binding proteins initiate complex
networks of gene regulation and embryonic patterning, the mainte-
nance of cell differentiation programs depends on histone modiﬁca-
tions, particularly in promoter regions. Ali Shilatifard discusses
histone modiﬁcations that inﬂuence the binding and elongation of
RNA Polymerase II, and are thereby essential for modulating gene
expression.
Altogether, the ﬁve review articles presented in this special 50th
anniversary issue of Developmental Biology provide an accessible, in-
depth look into the mechanisms of gene regulation. We hope you
enjoy reading them as much as we have.
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